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BACKGROUND OF THE INVENTION 

1. The Field of the Invention 

[0001] The present invention relates to the field of television. More specifically, the 
present invention relates to searching interactive broadcast data, such as an electronic 
program guide, that is being transmitted over a television network. 

2. The Related Art 

[0002] The number of viewers tuning into television programming continues to grow. 
This is in part due to the large number of programming options available. On many 
television networks, there are often hundreds of channels available. From among these 
channels, television viewers may find programming on a very large number of topics at 
any given time. Some channels also include interactive broadcast data such as news 
headlines or sports scores that are updated and displayed simultaneously with other 
programming. 

[0003] Due to the large number of programming options, television networks may use 
an electronic program guide. An electronic program guide may include a listing of future 
programs, what channel the programs will be broadcast on, the time of broadcast, and a 
text description of the programs. Such guides are usually broadcast on a particular channel 
and updated as particular programs are complete or when new programs are scheduled for 
broadcast. Thus, electronic program guides may also be termed as interactive broadcast 
data. 

[0004] Electronic program guides have greatly reduced the amount of time it takes for 
a user to find a particular program. However, electronic program guides often include 
hundreds or even thousands of programs for a particular time slot. As a result, finding a 
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program can still be time consuming. To reduce the amount of time needed to find a 
program in an electronic program guide, conventional methods to search the program 
listings of a guide have been developed. 

[0005] To search an electronic program guide, for example, some type of processing 
capability must be available. In many instances, this will be a set top box, which includes 
various hardware and software components that may be used to perform the search. A user 
would enter a string of text into the set top box using some type of input device, like a 
remote control or keyboard. The set top box would then search each program listing 
character by character to see if the entered text string was included in any of the program 
% listings. 

q [0006] Searching an electronic program guide in this manner is highly inefficient 

y!| because it requires a character comparison between each character in the entered string of 

u'i text and each character included in the electronic program guide. With potentially 

5;::j thousands of electronic program guide listings and with each listing including potentially 

H hundreds of characters of text, this may result in tens or hundreds of thousands of 

^ y" comparisons. Performing these types of searches on set top boxes, many of which have 

^ „ limited processor and memory resources, may consume a significant amount of time. 

§3 o 5 g s Sg [0007] Therefore, what are desired are systems and methods for efficiently searching 

o ° s < is r« 

g $U % § h interactive broadcast data, such as an electronic program guide, where the systems and 

- 1 < 8 S h methods also conserve resources of associated processing systems, 

5 S 2 3 

o 
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SUMMARY OF THE INVENTION 
[0008] The principles of the present invention provide for efficiently searching 
interactive broadcast data, such as an electronic program guide. A television and an 
attached set top box are included as part of a television network. The set top box receives 
binary signatures of the interactive broadcast data entries. When a user inputs a string of 
text, it is also converted into a binary signature. The binary signatures of the interactive 
broadcast data entries are then compared to the binary signature of the input text string. 
[0009] A set top box receives binary signatures of interactive broadcast data, such as 
listings from an electronic program guide across a television network. The binary 
signatures may be generated using hashing or digest functions, which convert a block of 
text, such as an electronic program guide listing, into a reduced number of bytes. For 
instance, a program description including 100 characters of text, each character requiring 
one byte of data, may be reduced down to a binary signature, which may be a byte field of 
eight bytes. When a hash or digest function is executed, each word in the guide entry sets 
some number of bits in the signature byte field. 

[0010] When the set top box receives a user-entered string of text, it converts the text 
into a binary signature as well. Text may be entered using a keyboard, remote control or 
the like. Converting the text may involve using the same hash or digest function that was 
used to convert the electronic program guide text entries. 

[0011] The binary signature of the entered text is then compared to the binary signature 
for each entry in a set of interactive broadcast data. Depending on the functions used to 
convert the text to binary signatures, a wide variety of comparison techniques may be used. 
One such technique is to perform a logical OR operation on the binary signature of the 
entered text and the binary signature of each entry in the interactive broadcast data. The 
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result is then compared to the binary signature from the interactive broadcast data entry 
that was used in the OR operation. If the result of the OR operation is identical to the 
binary signature from the interactive broadcast data entry, the comparison algorithm 
determines that there is a match between the entered text string and the interactive 
broadcast data entry. If a match is found, then the set top box may receive other text, such 
as the complete text of an electronic program guide listing, and display such text to the 
user. 

[0012] Searching using binary signatures is advantageous over conventional methods. 
Reduced memory resources are used to store the interactive broadcast data that is searched. 
This is because binary signatures of the interactive broadcast data entries include less bytes 
of data than the full text of the data. Also, comparing binary signatures requires a reduced 
number of comparisons to determine if an entered text string is included in an interactive 
broadcast data entry. In some instances, the reduction in the number of comparisons is 
very substantial This reduces the amount of processing resources needed to determine if 
an entered text string is included in an electronic program guide entry. 
[0013] Additional features and advantages of the invention will be set forth in the 
description, which follows, and in part will be obvious from the description, or may be 
learned by the practice of the invention. The features and advantages of the invention may 
be realized and obtained by means of the instruments and combinations particularly 
pointed out in the appended claims. These and other features of the present invention will 
become more fully apparent from the following description and appended claims, or may 
be learned by the practice of the invention as set forth hereinafter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0014] In order that the manner in which the above-recited and other advantages and 
features of the invention are obtained, a more particular description of the invention briefly 
described above will be rendered by reference to specific embodiments thereof, which are 
illustrated, in the appended drawings. Understanding that these drawings depict only 
typical embodiments of the invention and are not therefore to be considered to be limiting 
of its scope, the invention will be described and explained with additional specificity and 
detail through the use of the accompanying drawings in which: 

[0015] Figure 1 illustrates an exemplary system that provides a suitable operating 
environment for the present invention. 



[0016] Figure 2 is an example of a data structure illustrating electronic program guide 
data and how electronic program guide data is searched for a string of text. 
[0017] Figure 3 is a flow diagram illustrating a method for efficiently searching 
electronic program guide data. 



[0018] Figure 4a is an example of a comparison of the binary signature of an electronic 




program guide entry and the binary signature of an entered string of text that results in a 



match. 



program guide entry and the binary signature of an entered text string that does not result 



in a match. 



[0019] Figure 4b is an example of a comparison of the binary signature of an electronic 
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DETAILED DESCRIPTION OF THE INVENTION 
[0020] The present invention extends to methods, systems, and computer program 
products for more efficiently searching interactive broadcast data for a string of text. 
Binary signatures are generated for interactive broadcast data text descriptions as well as a 
user-entered string of text. The binary signatures are then compared to determine if the 
user-entered text string is included in any of the interactive broadcast data text 
descriptions. 

[0021] In operation, binary signatures of the text descriptions included in interactive 
broadcast data, such as electronic program guide entries, are received. The binary 
signatures are generated by a hash or digest function, which converts text into a binary 
signature. A user-entered text string is received and converted to a binary signature using a 
~Q hash or digest function which produces the same results as the hash function used to 

W convert the interactive broadcast data text descriptions. The binary signature of the user- 

O entered text string is then compared to each binary signature of an interactive broadcast 

jf* data text description. If the binary signature of the user-entered text string is included in 

>? i* one or more of the interactive broadcast data binary signatures, then the full text of the one 

3 i- 

£j ^ or more interactive broadcast data text descriptions may be output to a user. 

^ 1 5 1 § 5 [0022] The embodiments of the present invention may comprise a special purpose or 

S h pq S h 

w ^ 1 2 8 £ general-purpose processing device or computer including various computer hardware 

„ S £ g u 3 components, as discussed in greater detail below. The embodiments may further comprise 

§ multiple computers linked in a networked environment. Set top boxes that enhance the 

^ capabilities of conventional televisions represent an example of a special purpose 

computer. 
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[0023] Embodiments within the scope of the present invention also include computer- 
readable media for carrying or having computer-executable instructions or data structures 
stored thereon. Such computer-readable media can be any available media that can be 
accessed by a general purpose or special purpose computer. By way of example, and not 
limitation, such computer-readable media can comprise physical storage media such as 
RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or 
other magnetic storage devices, or any other medium that can be used to carry or store 
desired program code means in the form of computer-executable instructions or data 
structures and that can be accessed by a general purpose or special purpose computer. 
[0024] When information is transferred or provided over a network or another 
communications connection (either hardwired, wireless, or a combination of hardwired or 
wireless) to a computer, the computer properly views the connection as a computer- 
readable medium. Thus, such a connection is also properly termed a computer-readable 
medium. Combinations of the above should also be included within the scope of 
computer-readable media. Computer-executable instructions comprise, for example, 
instructions and data which cause a general purpose computer, special purpose computer, 
or special purpose processing device to perform a certain function or group of functions. 
[0025] The invention will be described in the general context of computer-executable 
instructions, such as program modules, being executed by set-top boxes or other 
computers. Generally, program modules include routines, programs, objects, components, 
data structures, etc. that perform particular tasks or implement particular abstract data 
types. The sequence of instructions implemented in a particular data structure or program 
module represents examples of corresponding acts for implementing the functions or steps 
described herein. 

- Page 8 - Docket No. 14531.104 



[0026] Figure 1 and the corresponding discussion are intended to provide a general 
description of a suitable environment in which the invention may be implemented. In the 
discussion, reference is made to a home entertainment system that may be used for 
displaying and/or recording programming. For purposes of this description and in the 
claims, a "home entertainment system" may be a display unit, such as a television screen, 
coupled to a processing device for performing the data processing steps disclosed herein, 
or may include any number of interconnected consumer electronic devices, one of which 
having a processing device for performing the data processing disclosed herein. 
[0027] Examples of such consumer electronic devices include a video cassette recorder 
("VCR"), a video game system, a stereo system, a television or monitor with data 
processing capabilities, a cable television box, a digital satellite system receiver ("DSS"), a 
digital video broadcasting system ("DVB"), a digital versatile disc system ("DVD"), a 
compact disk read-only memory system ("CD-ROM"), a set-top box that serves as an 
Internet terminal, a cell phone, a personal digital assistant ("PDA") and any other device 
capable of processing data as described herein. Furthermore, the term "home 
entertainment system" is to be understood as a term that broadly describes a television- 
viewing environment, whether it is located in a viewer's home, at a place of business, in 
the public, or at any other location. Also for purposes of this description and in the claims, 
the term "programming" includes both the viewable and non- viewable portions of moving 
image data and its associated sound data. 

[0028] In one embodiment, the present invention is implemented in a system that uses a 
conventional television screen or other display unit to display information and includes a 
WebTV® set-top box or a similar Internet terminal that has been adapted to perform the 
operations that include composing, sending and receiving email, browsing the World Wide 
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Web ("Web"), accessing other segments of the Internet, and otherwise displaying 
information. An Internet terminal may use standard telephone lines, Integrated Services 
Digital Network (ISDN) lines, cable lines associated with cable television service, or the 
like to connect to the Internet or other wide area networks. 

[0029] Figure 1 illustrates a home entertainment system 110 that includes a 
management system 112, a display device 114 and an audio system 116. Management 
system 1 12 may be a set-top box or Internet terminal that has been adapted to perform the 
operations disclosed herein. Management system 1 12 may be integrally positioned with or 
separate from display device 114, which may be a high definition television display, a 
standard television display, a flat panel display, a projection device, a high definition 
m television display, a computer monitor, or any other device capable of displaying viewable 

y3 video image data. Audio system 116 may be a speaker, a stereo system, or any device 

W! capable of emitting sound data, and similarly may be integrally positioned with or separate 

y from display device 1 14. 

Li t 

f;t [0030] Management system 112 includes a signal input 118, which receives 

> !;;[ programming from a signal source 120. The programming is transmitted from signal 

gj _ source 120 to signal input 1 18 via a programming input line 122, which can be a cable or 

i g w § 

$ 1 5 1 1 5 °P tic connection, a terrestrial antenna system, a satellite system, or any device or system 

g 1 5 1 1 S 

w 3 1 1 § S capable of transmitting programming to management system 112. 

. 8 5 1 $ 3 [0031] The signal source 1 20 may be either a single channel signal source or a multiple 

<! < S§ 

| channel signal source. A single channel signal source provides programming from a 

^ recorded medium, such as a videocassette, compact disc, etc. Examples of a single channel 

signal source include a VCR, a DVD, and the like. Alternatively, a multiple channel signal 
source includes any system or device that is capable of sending a signal that may be 
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received by a satellite receiver, a cable or optic connection, a terrestrial antenna, or the 
like. Examples of a multiple channel signal source include DSS/DVB, a cable box, locally 
broadcast programming (i.e. programming broadcast using UHF or VHF), and the like. 
[0032] While Figure 1 illustrates home entertainment system 110 as having a single 
programming input line 122 and a single signal source 120, there may also be a plurality of 
programming input lines that transmit programming from a plurality of signal sources. In 
such embodiments, the home entertainment system may receive the programming from 
one signal source or from a plurality of signal sources at a time. 

[0033] Management system 112 also includes a user input interface 124, which 
receives input from an input device 126, such as a remote control, external special purpose 
or general-purpose processing device or computer, keyboard, microphone, mouse, or any 
other device capable of generating electronic instructions for management system 112. 
Input device 126 is communicatively coupled to management system 112 over an input 
link 128 so as to enable such control. Input device 126 generates electronic instructions 
over input link 128 in response to preprogrammed data or in response to a viewer pressing 
buttons on input device 126. Input device 126 may also control Web browser software 
within management system 112 as when management system 112 is a set-top box or an 
Internet terminal that has been adapted to perform the operations disclosed herein. For 
instance, input device 126 may be programmed to turn on home entertainment system 110 
and to tune management system 1 12 to a channel. 

[0034] Figure 1 illustrates a signal recorder 130, which is capable of receiving video 
and/or audio data and recording the data on a storage medium. Video signals are 
transmitted to display device 1 14 and/or signal recorder 130 by video image links 132a and 
132b respectively, examples of which include a radio-frequency ("RF") link, an S-video 
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link, a composite link, or any other equivalent form of video image link. Similarly, audio 
links 134a and 134b transmit audio data from management system 112 to audio system 
116 and/or to signal recorder 130. 

[0035] The operation of management system 112 is controlled by a central processing 
unit ("CPU"), illustrated as processing unit 136, which is coupled to an application- 
specific integrated circuit ("ASIC") 138 via system bus 140 and uses computer-executable 
instructions implemented in software and/or hardwired logic circuitry. Processing unit 136 
and ASIC 138 are also coupled via a system bus 140 to various other system components, 
including system memory 142, mass storage interface 144, user interface 124 and signal 
;;iif input 118. Processing unit 136 may execute software designed to implement features of 

m management system 1 12 including features of the present invention. 

kQ [0036] ASIC 138 includes circuitry that is used to implement certain functions of 

ft'* 

U! management system 1 12. Instructions, data, and other program modules necessary for the 

2 operation of processing unit 136 and necessary for the operation of the ASIC 138 may be 
stored in mass storage device 150 and/or system memory 142, which includes read-only 

w 

tl memory ("ROM") 146 and random-access memory ("RAM") 148. System memory 142 is 

pq 

w ^ coupled to system bus 140 and mass storage device 150 is coupled to mass storage 

g I < o §5 interface 144, which is in turn also coupled to system bus 140. Thus, ROM 146, RAM 148 

g | ^ || S 

w^lggS and mass storage device 150 are communicatively coupled to ASIC 138 so as to be 

Q g g j <j 

readable by ASIC 138 and so that data may be written from ASIC 138 to RAM 148 and to 

<< 3 

^ mass storage device 150. Mass storage device 150 may be a magnetic hard disk 152, but 

^ may also be any of the other computer-readable media referenced above. 

[0037] Any desired computer-readable instructions or data, including application 
programs 154, other program modules 156, and interactive broadcast data 158. Interactive 
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broadcast data 158 may include an electronic programming guide ("EPG"), which specifies 
the broadcast times and channels of programs can be stored in mass storage device 150. 
[0038] Mass storage device 150 may also be used to record video data 153, in which 
case, management system 112 performs the functions of a digital video recorder. Digital 
video data may be received by home entertainment system 110 from a variety of sources 
including signal source 120, remote computer 160, video game 168, input device 126 and 
the Internet. 

[0039] Interactive broadcast data, such as EPG data, sports scores or news headlines, 

may be obtained in a variety of manners. For instance, the interactive broadcast data may 

S be supplied to management system 112 by a remote computer 160, such as a server, or 

El from devices on the Internet and stored on mass storage device 150. The interactive 

€1 broadcast data may be supplied on a regular basis to continually maintain a current 

schedule of programming at the management system 112. Alternatively, the interactive 

Jl broadcast data may be delivered to home entertainment system 1 10 by using a direct-dial 

H= communication over standard telephone lines, or by using data transmission over the cable 

>- C television infrastructure, a satellite network, an over-the-air broadcasting or any other 

g _ available medium, including those previously mentioned, 

ggi 

°^<llU [00401 In the embodiment where management system 112 is associated with the 

g 1 5 1 g B 

g ^ S o g Internet, management system 112 may communicate with remote computer 160 via wide 

Q § g d OT ^ 

£o<fe S . . . 

* § ^2 * 3 area network ("WAN") 1 62 using a variety of techniques, including interposing serial port 

£ & § § h 
< * s 

I interface 164 between the system bus 140 and modem 166, using a wireless link, or other 

^ means for establishing communications over a WAN that may be internal or external to 

management system 112. Management device 112 is also capable of transmitting 
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information via the Internet by direct-dial communication over standard telephone lines, or 
by using any other available communication medium. 

[0041] While serial port interface 164 may be utilized to connect modem 166 for 
communicating across a WAN, serial port interface may also be utilized to connect other 
consumer electronic devices, such as video game 168, and/or various input devices, such 
as a keyboard (not shown) or joystick (not shown), to management device 1 12. 
[0042] Referring now to signal input 1 18, if the signal on programming input line 122 
includes multiple channels, a tuner 170 included in signal input 118 tunes to a selected 
channel in the signal. Multiple tuners 170 can be used to provide enhanced viewing 
% features, such as picture-in-picture, recording one channel while viewing another, and 

ii recording a plurality of channels simultaneously. A signal decoder 172 may convert video 

u3 data from an analog format to a digital format, from a digital format to an analog format, or 

^ convent between varying digital formats, in the event that ASIC 138 and tuner 170 employ 

E;! different formats. Signal decoder 172 may also decode video data from a compressed 

HI video format (e.g. MPEG). In embodiments where the management system 112 includes 

'Win 

> 2 multiple tuners 170, management system 112 may also include multiple signal decoders 

£j _ 172 to perform the operations disclosed herein. 

[0043] Management system 112 may also include video output 174, which may 

§ 3 $ 5 £ include a video encoder and/or a video converter. The video encoder assigns a code to 

Q § I S S o 

z frames of video data that are transmitted across video image links 132a and 132b and 

< < 3 

2 switches between analog and digital formats as necessary. Similarly, audio output 176 can 

^ include an audio converter to provide the necessary switching between analog and digital 
formats across audio links 134a and 134b. 
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[0044] While Figure 1 and the corresponding discussion above provide a general 
description of a suitable environment in which the invention may be implemented, it will 
be appreciated that the features of the present invention disclosed herein may be practiced 
in association with a variety of different system configurations. This is true of the 
functional components included in Figure 2 as well. The functional components included 
in Figure 2 illustrate only one example of the practice of the invention. It should be 
understood that the invention, as embodied in Figure 2, might also be practiced in a 
configuration that additionally includes one or more of the components as illustrated in 
Figure 1. 

[0045] As illustrated in Figure 2, interactive broadcast data 158 (which includes EPG 
data 205), RAM 148, comparison module 204 and display device 114 are in 
communication. Such communication may occur over any system bus similar to system 
bus 140. 

[0046] Figure 3 illustrates a method 300 for efficiently searching interactive broadcast 
data to find a string of text. The method of Figure 3 will be described in the context of the 
functional components and data structures illustrated in Figure 2. Thus, elements of both 
Figures 2 and 3 will be referred to frequently in describing the operation of the present 
invention. The functionality of each of the components of Figure 2 will become clear from 
the following description relating to both Figure 2 and Figure 3. The method discussed in 
relation to Figures 2 and 3 is just an example of how the present invention may be used to 
search text included in an EPG. However, it will be recognized by those of ordinary skill 
in the art that embodiments of the present invention may also be used to search other 
interactive broadcast data such as sports scores, news headlines, or other text that may be 
transmitted in conjunction with television programming. 
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[0047] In operation, binary signatures of EPG text descriptions are received (act 301). 
This is illustrated in Figure 2 by arrow 1, whereby RAM 148 receives EPG signatures 203. 
After receipt, EPG signatures may be stored on any of the mass storage devices mentioned 
in reference to mass storage device 150. 

[0048] A binary signature may be generated by setting one or more bits in a fixed 
length bit field. For example, in a bit field of 64-bits, each word included in a text 
description may set four bits. As more words are converted, different four bit 
combinations are set for each word. Converting text into a binary signature may be 
performed by hash functions. A hash function is an algorithm that turns messages or text 
S into a fixed length of digits. The fixed length of digits, commonly referred to as a "hash 

8 value," is substantially smaller than the text itself Additionally, the formula used to 

•0 generate hash values does so in such a way that it is extremely unlikely that two different 

W text strings will produce the same hash value. However, the practice of the invention is not 

S limited to the use of hash functions. The invention may be practiced with digest functions 

Hi or any other method where a string of text is converted into a binary representation. 

> tl [0049] As shown in Figure 2, EPG data 205 includes EPG entries 1 through N, where 

| _ N represents the last entry in EPG data 205. Included in each EPG entry is a text 

f*2||| 5 description and an EPG signature. The EPG signature of each EPG entry may be 

O < H X ^ 

g 3 S S B £ generated using hash, digest or other functions as mentioned above. EPG data 205 in 

^ I ^ g ^ Figure 2 illustrates EPG signatures that were previously converted and stored in each EPG 

7^% § s 5 

^ " entry. For example, the data signatures may have been created before transmission to the 

^ home entertainment system 110. Alternatively, the home entertainment system 110 may 

convert the text descriptions into digital signatures sometime after they are received. 

However, it may also be that the EPG signatures are generated immediately before they are 

- Page 16 - Docket No. 14531.104 



loaded into RAM 148. In such an instance, a program module, which may be included in 
application programs 154 or other program modules 156, converts the text descriptions to 
EPG signatures as they pass from EPG data 205 to RAM 148. 

[0050] In a parallel operation, a user-entered text string is received (act 302). A user- 
entered text string may be received from an input device such as a keyboard or remote 
control 126, from another device included in wide area network 162, such as remote 
computer 160, or from a storage location such as system memory 142 or mass storage 
device 150. In Figure 2, the user-entered text string is used to create search terms 201. 
Search terms 201 may be identical to the user-entered text string or some processing may 
be performed on the user-entered text string, which causes search terms 201 to differ from 
the user-entered text string. One example of such processing may be to remove commonly 
used words such as "the" in an effort to reduce the number of false positive results when 
searching. 

[0051] After generating search terms 201, search terms 201 are converted into search 
terms signature 202, which is a binary signature (act 303). The hash, digest, or other 
function used to create search terms signature 202 may be the same function that was used 
to create the EPG signatures included in EPG signatures 203. However, since text 
descriptions of the EPG entries included in EPG data 205 may have substantially more text 
than search terms 201, different functions may be used. It may the case that some 
functions are more efficient converting larger blocks of text while other functions are more 
efficient converting smaller blocks of text, yet both would produce the same binary 
signature when converting an identical block of text. 

[0052] After both EPG signatures 203 and search terms signature 202 have been 
accessed, search terms signature 202 is compared to each binary signature in EPG 
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signatures 203 (act 304). In Figure 2, this is illustrated by arrow 2, where both EPG 
signatures 203 and search terms signature 202 are passed to comparison module 204. 
Comparison module 204 may be included in application programs 154 described above 
with reference to Figure 1. Processing unit 136 would execute comparison module 204, 
which would in turn access the binary signatures stored in RAM 148. 
[0053] There are a variety of ways well known in the art to compare binary signatures 
to determine if one text string is included in another text string, or in this case, if search 
terms 201 are included in an EPG entry. One method is to perform a series of logical OR 
operations. One of the two values used for each logical OR operation may be search terms 
signature 202. The other term for each logical OR operation may be the EPG signature for 
an EPG entry. For instance, a logical OR may be performed between search terms 
signature 202 and the EPG signature for EPG entry #1, then between search terms 
signature 202 and the EPG signature for EPG entry #2, and so forth. 
[0054] Based on the results of the comparisons, it is determined if the user-entered text 
string is included in any of EPG text descriptions included in EPG data 205 (act 305). 
There are a wide variety of methods well known in the art for determining the results of a 
comparison of binary signatures. In the case of a comparison including a logical OR 
operation, one method is to compare the results of the logical OR operation to one of the 
terms used to perform the logical OR operation. 

[0055] Figure 4a illustrates an example in which the user-entered text string is included 
in the given EPG text description. The binary signature for an EPG text description and 
for a user-entered text string are each represented by a bit field of 16 bits. Suppose both 
binary signatures were generated using an identical hash function, which for each word 
sets a combination of four of the bits in the bit field. Some words may have one or more 
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bits in common. As illustrated in Figure 4a, the bit field resulting from the logical OR 
operation is identical to the binary signature for the EPG text description. 
[0056] Figure 4b illustrates an example in which the user-entered text string is not 
included in the given EPG text description. The binary signature for an EPG text 
description and for a user-entered text string are again each represented by a bit field of 16 
bits. Suppose again that both binary signatures were generated using an identical hash 
function, which for each word sets a combination of four of the bits in the bit field. Some 
words may have one or more bits in common. As illustrated in Figure 4b, the bit field 
resulting from the logical OR operation is not identical to the binary signature for the EPG 
:t text description, as emphasized by the bit enclosed in the dashed box in Figure 4b. 

SJ [0057] Returning to Figure 2, comparison module 204 determines whether search 

5 terms signature 202 is included in any of the EPG signatures included in EPG signatures 

^ 203. If search terms signature 202 is included in one or more of the EPG signatures, 

2 comparison module 204 requests the full text descriptions of the EPG entries associated 

!7i with the one or more EPG signatures. This is illustrated by arrow 3 in Figure 2. 

> Z [0058] Figure 2 illustrates comparison module 204 as determining whether search 

w _ terms signature 202 is included in any of the EPG signatures. However, one or more other 

& l< § i a urogram modules included as part of applications programs 154 or other program modules 



>£ Q <; H E 

§ £ S <§ 5 £ 156 may be executed to make the determination. It may also be the case that comparison 

H M O H N 

* i | ! i 5 module 204 or other program modules are already loaded into system memory 142 when 

< < . 1 

^ processing unit 136 executes the program modules. 

§ [0059] Comparison module 204, or the other program modules involved, may request 

text descriptions as each match is found, or such modules may store the EPG signatures 
and request all the text descriptions simultaneously. EPG signatures may be stored on a 
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mass storage device, such as mass storage device 150, or in a memory, such as system 
memory 142. The requested text descriptions are then output to a user as illustrated by 
arrow 4 in Figure 2. Text descriptions may be displayed on a display device such as 
display device 114. 

[0060] By using binary signatures, the present invention conserves memory resources. 
Storing a binary signature may use significantly less system memory then storing a 
complete text description. This reduces the overall amount of data that must be loaded into 
system memory before a search is performed. Using binary signatures also conserves 
processor resources. Since a binary signature may include a fewer number of bytes than a 
!"! complete text description, less comparisons are needed to determine if a user-entered text 

| string is included in an EPG entry. By reducing the number of comparison, fewer 

'fl processor resources are used. 

ffl [0061] The present invention may be embodied in other specific forms without 

2 departing from its spirit or essential characteristics. The described embodiments are to be 

!*j considered in all respects only as illustrative and not restrictive. The scope of the 

> S invention is, therefore, indicated by the appended claims rather than by the foregoing 

w „ description. All changes, which come within the meaning and range of equivalency of the 
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£ < o i s claims, are to be embraced within their scope. 
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[0062] What is claimed and desired secured by United States Letters Patent is: 
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